A

. Purchased by
Agricultural Research Servic.

U. S. Department of Agricultu;.

.Reprinted from For Official Use
AwMERICAN PoraTo JoURNAL, JUNE, 1970, Vor. 47 — No. 6
pp. 214-224 82 oY

CHEMICAL COMPOSITION OF POTATOES. VII »
RELATIONSHIP OF THE FREE AMINO ACID CONCENTRA-
TIONS TO SPECIFIC GRAVITY AND STORAGE TIME!

EuGeNE A. TaLLEy aND WiLLiaM L. PorTER?

ABSTRACT

Prior to storage, Maine-grown Katahdin potatoes were sorted into
five specific gravity classes. Samples of three classes (high, intermediate,
and low) were stored in individual boxes at 38 F for eight months,
45 F for one month, and 50 F for one month. New York-grown Katahdins
were sorted into specific gravity classes periodically after removal from
storage. Both lots were analyzed periodically for free amino acids (in-
cluding the amides). In general, an inverse relationship was found be-
tween total solids and free amino acids calculated on a dry weight basis
in Maine-grown and New York-grown Katahdin potatoes. In most cases
little difference was found on the fresh-weight basis. Changes in the
amino acids during storage were quite random. The differences found in
the -amino acid values between samples due to sorting for specific gravity
before and after’ placing. in storage were minor.

,_ . Resumexn : :
+ Antes del -almacenaje, las papas Katahdin provenientes de Maine
fueron clasificaadas en cinco clases de gravedad especifica. Muestras de
tres clases (alta, intermedia y baja) fueron guardadas en cajas individuales
a 38 F por ocho meses, 45 F por un meés y 50 F per un mes. Las Katah-
dins provenientes de Nueva York fueron removidas periodicamente de
su almacenaje para su clasificacion en grupos de gravedad especifice e
inmediato-analisis. .

Ambos lotes fueron analizados periédicamente para amino-acidos
ibres (incluyendo las amidas). En general se encontré una estrecha
relacién inversa entre los solidos totales y amino-acidos libres, calculados
sobre bases de peso seco en las papas de Maine y las de New York. En
la mayoria de los casos se encontraron pequefias diferencias sobre bases
de peso fresco. Los cambios en los amino-acidos durante el almacenaje
se efectuaron al azar. Las diferencias encontradas en los valores de los
amino-4cidos entre las muestras debidas a la clasificaciéon para gravedad
especifica antes y después del almacenaje fueron menores.

Results from a previous study relating free amino acid cencentration
to storage time and specific gravity on potatoes grown in 1959 were re-
ported in 1964:(Talley et al 5). For that study, the potatoes were separated
_into. specific gravity classes at the time the samples were taken" from
storage for analysis. This led to changes in the relative proportions of
the total sample in each class and some of the potatoes may have been: in’
different classes at different sampling stages of the storage period, de-
pending on where the specific gravity break between classes was made.
1 Accepted for publication August 11, 1969. o
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The present study was undertaken to determine if previous results could
be corroborated. To be sure that the tubers were in the same specific
gravity class throughout the storage period, they were separated into
specific gravity groups upon harvest and before placement in storage.
Also reported are results obtained on some New York-grown Katahdin
potatoes which were brine separated after storage.

MATERIALS AND METHODS

Immediately after harvest at Aroostook Farms, Presque Isle, Maine
in the fall of 1960, a lot of Katahdin potaces was separated into five levels
of specific gravity by use of glycerin solutions. The high, intermediate,
and low fractions were selected for study. A description of the procedure -
and a general discussion of the relationships between specific gravity,
solids, and the nitrogenous constituents have been reported (Fitzpatrick
et al 2), as well as changes in the non-volatile organic acids (Schwartz et
al 4). After thorough washing and drying, individual samples were stored
at 38 F at the Maine Station. Samples of each level were sent to Phila-
delphia periodically for analysis. The temperature of storage was raised
to 45 F for one month after 8 months of storage at 38 F and then to 50 F
for another month to induce sprouting. . -

Concurrently, a_study was carried out on 1960 New York-grown
Katahdin potatoes furnished by the El-Ge Potato Chip Company, York,
Pennsylvania. In this latter case, it was necessary to brine-separate the
potatoes at the time of analysis instead of prior to placement in storage,
and the storage temperature was varied in a different manner. After 2
months at 60 F, the temperature was gradually lowered, over a 30 day
period, to 38 F. During the last week of the total 7-month storage period,
the temperature was raised to 56 F.

More details on the treatment of both lots of potatoes and figures on
the size of the fractions, total solids, nitrogen content, weight loss, and
specific gravity may be found in reference 2. The same samples were used
for the results reported here and in 2 and 4.

The alcoholic extracts were analyzed for .amino acids by the Moore
and Stein method as described previously (5), except that alkaline hydroly-
sis (Hirs et al 3) was used to convert the pyroglutamic acid to glutamic
acid instead of the acid hydrolysis previously employed. This procedure,
however, did not result in any marked improvement in the precision of the
pyroglutamic acid analysis.

REesuLTs AND Discussion

Since the results of this work are too voluminous for publication of
the basic data, only the means of the storage data and of the specific gravity
data are reported. The data for the neutral and acidic amino acid con-
centration means from the Maine samples are reported .in Table 1 and the
basic amino acid data in Table 2. The corresponding results for the New
York grown samples are in Tables 3 and 4. For those interested in the
orl%linal analytical data, copies of the six tables are available from the
authors.

In general, two separate samples were carried through the entire ex-
traction and analytical procedure. The amino acid data are reported as
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micromoles of amino acid per gram of dry weight of potato. Percent
solids data are included; thus the composition on a fresh weight basis
may be calculated.

Since the values were not available when reference 2 was written,
the means and significant differences for solids, specific gravity, total nitro-
gen, and extractable nitrogen are included in Tables 2 and 4.

The coefficients of variation (CV) listed in Tables 1 to 4 tended
to be high where the constituent was present in low concentrations, e.g.,
the unknowns, ETH, ORN, etc. Pyroglutamic acid has an extremely high
coefficient of variation because the analytical method is less precise than
that for the usual amino acids, and the results are a measure of the de-
composition of glutamine during extraction and concentration. Other amino
acids having high CV values, such as serine, proline, ammonia, histidine;
etc., may be more sensitive to uncontrolled factors such as soil differences,
etc. Tubers from a single variety grown in a single field and even two
tubers from a single hill do show fairly large differences. ,

The patterns of differences due to storage periods are similar on the
dry and wet bases. The minor differences which do occur are probably
due to differences in solids content. As reported in the previous publication
(5) with minor exceptions, the variations of amino acid content with stor-
age time are not very significant. Alanine, which decreased with time,
was the only amino acid showing a definite trend. Proline showed the
opposite trend but a significant increase was indicated only in the last
storage period. In other cases, significant differences were found but
the changes between periods were more or less random. In the New York
group, alanine showed a definitely decreasing trend and arginine definitely
increased. In both cases, the differences between the first two periods
were not significant. No statistically significant differences were found in
five components for the Maine-grown samples and in seven for the New
York-grown samples. Most had high CV values except GLY, VAL, and
GAM in the New York group. In this group the number of storage
periods is smaller and the storage temperature was not constant. These
conditions may explain part of the differences between the two groups.

On the dry basis, the trend was for the amino acid content to decrease
with increase in specific gravity. Twelve cases of the Maine-grown and
three cases of the New York-grown potaoes showed significant differences
among all three levels of specific gravity. (The increased significance
among the differences found in the Maine group may indicate increased
precision if the samples are specific gravity graded before storage). In ten
and 17 cases, respectively, one level was significantly different from the
other two. GAMma-aminobutyric acid has been consistent in showing no
significant difference between specific gravity groups on the dry basis. The
extraneous variation was quite high for many of the others, showing little
significant difference.

. Consistent with results in previous publications (2, 5), the amino
ac1d.and nit.rogenb contents on the fresh basis tended rnot to vary with
specific gravity. In the Maine group, three exceptions stand out. GLUtamic
acid was highest in the low specific gravity class and IsoLEucine and
LEUcine were highest in the high specific gravity class. PROline was the
only one different in all specific gravity levels in the New York group
and was highest in the high specific gravity class.
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In general, the changes repeat the pattern found previously (2, 5);
the differences with storage time are relatively minor. The difference in

the case of alanine may be real — a decrease with storage time. PROline -

shows a less definite trend than previously towards an increase with stor-
age. This increase is more marked when sprouting is about to begin.
ARGinine is even less definite, with a trend indicated in only two of the
groups — 1959 Maine and 1960 New York.

The amino acid contents on the fresh basis tended to be constant
between specific gravity groups. PROline is the only amino acid to show
significant differences in all classes in more than one crop. It was highest
in the low specific gravity class in the 1959 Maine and the 1960 New York
crops. The increase in precision of the Maine 1960 study may have shown
up in the fact that on the fresh basis, the concentrations of GI. Utamic acid,
IsoLEucine and LEUcine differed among the three classes. These differ-
ences were not apparent in the other two crops. On the other hand, the
amino acid content on the dry basis tended to increase as the specific
gravity decreased. Thus, the increase in specific gravity is due to increase
in solids not amino acids, probably starch. The definite exception, gamma-
aminobutyric acid, showed no significant difference on the dry basis for
all three crops which reflects a decrease on a fresh weight basis. How-
ever, in the two Maine crops, a considerable (more or less random)
variation was noted from one period to the next which probably can-
celled effects due to specific gravity. :

In general, the changes repeat the patterns found for the previous
year. Amino acid content varied little with storage time but varied in-
versely with specific gravity. Any changes noted during storage must be
accounted for by other factors than storage, such as sampling or changes
in temperature. Both methods of sorting into specific gravity classes produce
similar results but experimental precision may be increased slightly by
sorting prior to storage.

It must be pointed out that amounts of amino acids present in potato
tubers may be quite different in lots from different growing locations and
from different years. For example, the amount of PROline was about
three times greater in the 1960 crop and about three times greater still
in the New York-grown Katahdins than in the Maine-grown Katahdins
harvested in 1959. Changes in compositon with variety, location and
year of growth are the subjects of a later study.
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